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Height and Cognitive Function among Older Europeans: 
Do People from “Tall” Countries Have Superior Cognitive Abilities?
* 
 
Previous research has found that height is correlated with cognitive functioning at older ages. 
It therefore makes sense to ask a related question: do people from countries where the 
average person is relatively tall have superior cognitive abilities on average? Using data from 
the Survey of Health, Ageing, and Retirement in Europe (SHARE), we find empirical 
evidence that this is the case, even after controlling for self-reported childhood health, self-
reported childhood abilities, parental characteristics and education. We find that people from 
countries with relatively tall people, such as Denmark and the Netherlands, have on average 
superior cognitive abilities compared to people from countries with relatively shorter people, 
such as Italy and Spain. We exploit variations in height trends due to nutritional deprivation in 
World War II in Europe and use an instrumental variable analysis to further estimate the 
potential impact of height on cognitive function. We find some suggestive evidence that a 
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1. Introduction 
Previous research on the influence of early-life conditions on cognitive development 
suggests  that  socioeconomic  conditions  in  childhood  and  early  life  experiences  have 
important influences on cognitive development and abilities in childhood and adolescence, as 
well as in young and middle adulthood. For example, children from poor backgrounds show 
worse verbal and achievement outcomes in the first 5 years of life (Duncan et al., 1994). Low 
socioeconomic status in childhood has also been associated with cognitive function in middle 
age, net of years of education completed (Kaplan et al., 2001). It is only in recent years that 
researchers  adopting  a  life  course  approach  have  begun  to  trace  the  origin  of  cognitive 
functioning  in  old  age  to  early  life  conditions.  For  example,  using  longitudinal  data  in 
conjunction with retrospectively collected childhood data,  Everson-Rose et al. (2003) and 
Zhang et al. (2008) all find that higher socioeconomic status during childhood are weakly 
associated with a higher absolute level of cognitive function in old age. More recently, Van 
den Berg et al. (2010) use a unique Dutch longitudinal dataset to examine the role of early 
life socio-economic circumstances in protecting individuals from cognitive decline in the face 
of adverse events later in life. They show that the cognitive abilities of those who suffer from 
strokes  later  in  life  are  more  heavily  affected  if  individuals  were  born  in  adverse 
socioeconomic conditions. 
In the absence of reliable data from early childhood, several recent studies use adult 
height  as  a  marker  of  childhood  circumstances.
1  For example,  Case and  Paxson  (2008a) 
suggest that height could be an indicator of higher cognitive potential in the sense that people 
who do not reach their full genetic height potential do not reach their full genetic cognitive 
potential either. They provide evidence that taller individuals are more likely to earn more, 
not because of their heights per se, but because of the cognitive skills with which height is 
correlated. Using data from the U.S. Health and Retirement Study  (HRS), Case and Paxson 
(2008b) document a strong association between self-reported height and cognitive function in 
later life. Similarly, Maurer (2010) complements the evidence presented in Case and  Paxson 
(2008b) by examining the later-life cognition of seniors in Latin America and the Caribbean 
using data from the Survey on Health, Well -being and Aging in Latin America and the 
Caribbean, 2000 (SABE). He finds that that height displays a strong positive association with 
later life cognition, which seems somewhat larger for women than for men. Using data from 
                                                 
1 There is a large literature in economic history that uses height as a key measure of physical welfare and the 
standard of living. See, for example, the surveys by Steckel (1995, 2009). Aside from genetics, it has been 
established that height is influenced by childhood nutrition and disease (e.g., Fogel, 1993; Peck and Lundberg, 
1995). Hence, height is commonly seen as a useful marker of overall childhood conditions.   2 
the English Longitudinal Survey of Aging (ELSA), Guven and Lee (2011) also find the same 
association for English men and women. This positive association appears to start from a 
young  age – Schick and Steckel (2010)  find using the National  Childhood Development 
Study (NCDS) that taller children have higher average cognitive test scores. On the other 
hand, Heineck (2009) uses the German Socio-Economic Panel for his analysis and finds that 
in a sample of adults aged 16 years or older, height is only associated with males’ cognitive 
abilities but not in the case for females. In general, these studies build on the earlier work of 
psychologists who have previously noted that height appears to be positively correlated with 
intelligence (e.g., Jensen and Sinha, 1993; Johnson, 1991). 
If within country studies such as those mentioned above find a significant association 
between height and cognitive function, it is natural to also ask whether such a correlation 
exists for individuals across countries. Do people from countries where the average native 
person is relatively tall have superior cognitive abilities compared to people from countries 
where the average native person is relatively short? It is well known that the average heights 
differ across nationalities considerably. Do the taller Austrians and Danes, for example, have 
higher cognitive abilities than the shorter Italians and Spaniards? 
In this paper, using data from the Survey of Health, Ageing, and Retirement in Europe 
(SHARE), we examine the relationship between height and cognitive function in a sample of 
older Europeans. Our contributions are threefold. First, we add to the current literature by 
extending the work of Case and Paxson (2008b), Maurer (2010) and Guven and Lee (2011) 
by  examining  the  relationship  between  height  and  later  life  cognition  in  13  additional 
European countries not previously analyzed. Second, we extend the within-country analysis 
to a cross-country analysis to determine if countries with relatively tall people have higher 
levels of cognitive function than countries with relatively short people. Third, we exploit an 
exogenous  nutritional  shock  due  to  World  War  II  and  conduct  an  instrumental  variable 
analysis in an attempt to make a causal link between height and cognitive outcomes. This 
idea for an instrument is similar to an application in Ichino and Winter-Ebmer (2004), who 
use World War II as an instrument for years of education for cohorts born in the 1930s. A key 
difference in our application is that we focus on a younger cohort and use the war as an 
instrument for height. 
The rest of the paper is organized as follows. Section 2 provides a survey of work that 
has been done on explaining cross-country differences in cognitive ability and discusses what 
possible links there might be between height and cognitive ability. Section 3 describes the 
data we use  for our analysis. Section 4 presents the empirical results  for each European   3 
country. Section 5 presents the cross-country results. In section 6, we present results from the 
instrumental variable analysis. Finally, section 7 concludes. 
 
2. Background 
2.1 Cross-Country Variation in Height 
Garcia  and  Quintana-Domeque  (2007)  document the  evolution  of  adult  heights  in 
Europe in the period 1950-1980. They find that average height in the Northern European 
countries (Austria, Belgium, Denmark, Finland, Ireland, and Sweden) is higher than in the 
Southern ones (Greece, Italy, Portugal, and Spain) for both males and females. Hatton and 
Bray (2010) extend the database constructed by Garcia and Quintana-Domeque (2007) by 
going through a variety of historical records to include the average heights of men by birth 
cohorts  from  1856–60  to  1976–80.  Eveleth  and  Tanner  (1990)  produced  a  world-wide 
overview of variations in growth among children aged 2 to 16 years. They used data from 
studies undertaken from the 1950s to the 1980s that were based on nationally representative 
samples or on samples from large cities within the countries studied. Identical growth curves 
were observed for European countries. However, at age 16, they also found that children in 
northern  European  countries  were  on  average  taller  than  children  in  southern  European 
countries. Similarly, when De Groot et al. (1991) compared the height of elderly subjects 
born between 1913 and 1918 in 19 cities across Europe, they found that these subjects were 
tallest in northern European populations.
2 In this paper, we exploit this variation  in height 
across European countries and explore in more detail whether adult height is useful as a 
marker of cognitive ability. 
 
2.2 Possible Explanations for Cross-Country Variation in Cognitive Ability 
Technological progress of nations, a key ingredient of a country’s economic success 
and the wealth and well-being of its citizens, has been shown to be related to average national 
levels of intelligence (e.g., Gelade, 2008). It is therefore of great interest how cross-country 
differences in cognitive abilities arise. Several hypotheses have been put forth in attempts to 
explain the variation in the global distribution of cognitive ability. These include exposure to 
education  and  other  cognitively  challenging  environments  such  as  non-agricultural  labor, 
                                                 
2 Although there is a large genetic component to heights within populations, the contribution of genetics to 
variation in mean heights across populations is much smaller. For example, Beard and Blaser (2002) argue that 
the marked increase in heights observed throughout the developed world during the twentieth century occurred 
too rapidly to be due to selection and genetic variation. Silventoinen (2003) provides a summary of factors 
thought to affect adult body height, emphasizing the need for more work to be done on the interaction between 
genetic and environmental factors.   4 
differing levels on inbreeding across countries, the effects of temperature and climate, as well 
as the effects of variation in the intensity of infectious diseases. 
Using  data  on  intelligence  quotient  (IQ)  scores  for  81  nations  and  focusing  on 
bivariate correlations, Barber (2005)  finds that average  national IQ to be correlated with 
enrolment in secondary school (r = 0.72), illiteracy (r = -0.71), agricultural labour (r = -0.70) 
and gross national product (r = 0.54). He also proposed that health and nutrition may affect 
intelligence, and found that average national IQ correlated negatively with rates of low birth 
weight (r = -0.48) and with infant mortality (r = -0.34). 
Saadat (2008) and Woodley (2009) explore the hypothesis that inbreeding and the 
associated reduced phenotypic quality is a cause of the variation in cognitive ability across 
the  world.  Consanguineous  marriages  (i.e.,  a  marriage  between  first  or  second  cousins) 
account for a significant percentage of marriages in some countries. Although stigmatized in 
the  West,  such  marriages  are  common  in  many  Middle  Eastern  countries  such  as  Saudi 
Arabia (39.7%) and Qatar (44.5%), as well as African countries such as Sudan (50.1%) and 
Nigeria (51.2%).
3 In support of this hypothesis, Sa adat (2008) and Woodley (2009) found 
significant cross-national correlations in the range of  -0.6 to -0.8 between average IQ and 
measures of inbreeding. In related work, Jensen (1983) finds that the effect of inbreeding on 
the intelligence of the offspring of first cousins amounts to about 5 IQ points. 
Lynn (1991) and Rushton (1995) proposed that temperature and climate provide 
important Darwinian selective pressures for intelligence, with cold climates selecting for 
higher intelligence, because low temperatures provide more fitness -related problems for 
humans that  must be solved through  cognitively demanding  means, and through  more 
complex social organization. Some empirical support for this hypothesis was reported in 
Templer and Arikawa (2006) who found that persons in colder climate s tend to have higher 
IQ scores.    
Finally, Eppig et al. (2010) have recently provided empirical evidence using a sample 
of over 100 countries that average national intelligence correlates significantly and negatively 
with rates of infectious disease. This is possible because parasitic infection may intermittently 
cause the redirection of energy away from brain development during the crucial years of 
childhood development. 
 
                                                 
3 These figures are taken from Appendix A in Woodley (2009).   5 
2.3 Do Cross-Country Differences in Height have any Economic Significance? 
In this paper, we explore yet another hypothesis to explain cross-country variation in 
cognitive abilities – the role of height. Somewhat related to this hypothesis are papers by 
Angus Deaton and his co-authors exploring the significance of cross-country differences in 
height. Deaton (2007) analyses the link between adult height, disease and national income 
using data on 43 countries from the Demographic and Health Surveys. With the exception of 
Africa, he finds there is a general interregional correspondence between height and national 
income. Over time, as real incomes have grown, heights have grown too.  
In  a  related  paper,  Bozzoli,  Deaton  and  Quintana-Domeque  (2009)  focus  their 
analysis on adult height and childhood disease in the US, England and ten European countries 
where  more  detailed  household  level  data  are  available.  They  find  that  both  within  and 
between these countries, there is a close relationship between income per capita and height. 
Their findings also suggest that the direction of causality does not appear to run from income 
to  height,  as  they  find  that  the  disease  environment  in  infancy  is  the  most  important 
determinant of adult height, not the level of income per head. Indirectly, the role of height is 
also possibly related to the Eppig et al. (2010) hypothesis involving the role of infectious 
diseases in influencing cognitive functioning, as children who get sick when they are very 
young might suffer some physical developmental consequences.
4 
 
2.4 Possible Links between Height and Cognitive Ability 
To date, the precise mechanisms underlying the relationship between height and IQ 
are still not well understood. Case and Paxson’s (2008b) study highlights the crucial role of 
education as a potential pathway linking height and cognitive function in later life. They find 
that there is a statistically significant positive association between cognitive function and self-
reported  height,  which  declines  considerably  once  they  control  for  education.  They  also 
highlight a positive association between education and height. Taken together, these findings 
suggest that early-life conditions have an effect on later-life cognition results partly due to 
higher levels of schooling among children with higher socioeconomic status, which may, in 
turn, protect cognitive function at older ages.  
Other mechanisms that produce a positive correlation between height and intelligence 
have been suggested. It is possible that an unmeasured factor simultaneously affects cognitive 
                                                 
4 They could, however, be very distinct hypotheses. As we report in Section 4, to the extent that self-reported 
information on childhood diseases is reliable, we find that childhood diseases have little effects on reducing the 
statistical significance of height in our cognitive function regressions we estimate (see discussion of Table 4).   6 
ability and height. For example, Lynn (1990) emphasizes the role of nutrition, arguing that 
the  most  straightforward  explanation  of  the  positive  association  between  height  and 
intelligence is that both are functions of nutrition. He argues that improvements in nutrition 
have  led to parallel  increases  in  height, head  circumference, brain  size, and to improved 
neurological  development  and  functioning  of  the  brain.  The  role  played  by  nutrition  in 
linking height and cognitive functioning has been supported by twin studies. Black et al. 
(2007a) find that, on average, the twin born at the higher birth weight is significantly taller in 
adulthood  and  scores  significantly  higher  on  IQ  tests.  Similarly,  using  data  from  the 
Minnesota Twin Registry, Behrman and Rosenzweig (2004) find fetal growth (birth weight 
divided  by  gestation)  to  be  significantly  associated  with  height  and  years  of  completed 
schooling in adulthood. 
On the other hand, biological factors could be important – people with greater genetic 
quality and developmental health may simultaneously have higher intelligence and greater 
stature. However, understanding the precise mechanisms by which height and intelligence are 
related is not an easy task due to the fact that both height and intelligence are polygenic 
traits.
5 Twin studies have been used to decompose the components of the height-intelligence 
correlation  due to  early childhood  environmental factors  (such as  prenatal and postnatal 
nutrition or cognitive stimulation) and shared genes. Sundet et al. (2005), using conscription 
data of Norwegian twins, conclude that the environment plays a large role and is responsible 
for 65 percent of the height-intelligence correlation, with genes responsible for 35 percent of 
the observed correlation. Beauchamp et al. (2010), using a sample of Swedish twins, find 
results that are very similar to those reported by Sundet et al. (2005). However, these findings 
are not conclusive. Silventoinen et al. (2006) found in several samples of Dutch twins that the 
association between height and intelligence is primarily genetic in origin. 
Kanazawa  and  Reyniers  (2009)  propose  a  somewhat  more  lengthy   explanation 
comprising of three separate mechanisms and involving genetic evolution over time. The first 
mechanism involves the assortative mating of tall men and beautiful women.   As height is 
desirable  in  men  and  physical  attractiveness  is  desirable  in  women,  there  should  be 
assortative mating between tall men and beautiful women (and short men and less beautiful 
women).  Since  both height and physical attractiveness  are  heritable, this will cr eate  a 
correlation among their children between height and physical attractiveness, where tall people 
                                                 
5 Explaining traits which are polygenic in nature is very challenging. Although genome-wide association studies 
have detected 40 areas of the DNA that affect height, to date, variations in these regions of the genome can 
explain less than 10 percent of the heritability of height in humans (Allen et al., 2010).   7 
(both men and women) are more beautiful than short people. The second mechanism involves 
the assortative mating of intelligent men and beautiful women.  As intelligent men tend to 
attain  higher  status  (which  is  a desirable  trait  in  men  from  a  women’s  perspective)  and 
because physical attractiveness  is desirable  in women, there should  be assortative  mating 
between intelligent (and thus high-status) men and beautiful women. Since both intelligence 
and physical attractiveness are heritable, this will create a correlation among their children 
between  intelligence  and  physical  attractiveness,  where  more  attractive  people  are  more 
intelligent than less attractive people. Finally, the correlation between height and physical 
attractiveness (produced by the first mechanism above) and correlation between intelligence 
and physical attractiveness (produced by the second mechanism above) will create a second-
order correlation between height and intelligence.  
Assumptions made on the degree of assortative mating that occurs can have an effect 
on the importance one attributes to genetic factors. In their decomposition of the components 
of the height-intelligence correlation due to environmental and genetic factors, Beauchamp et 
al. (2010) find that by varying the levels of assortative mating slightly, the estimated share of 
the height-intelligence correlation attributed to genetic factors can be increased significantly. 
There is also a possible link between birth order, height and cognitive functioning. 
Evidence for a significant effect of birth order on IQ, where earlier born children have higher 
IQs, include the studies by Belmont and Marolla (1973) and Black et al. (2007b), although 
such findings are still somewhat contentious (e.g., see Rodgers et al., 2000). There is also 
evidence in the literature supporting the notion that later born children are shorter (e.g., Li 
and Power, 2004), suggesting that  it  is plausible that birth order affects both  height and 
cognitive functioning, where earlier born children are taller and more intelligent. 
 
3. Data 
In this study, we use data on cognitive functioning from Waves 1 and 2 of SHARE 
(Release 2.5.0 of May 24, 2011). The first wave was fielded in 12 countries in 2004/2005: 
Austria,  Belgium,  Denmark,  France,  Greece,  Germany,  Italy,  the  Netherlands,  Sweden, 
Switzerland, Spain and – one  year  later  – Israel. In all countries, probability samples of 
nationally representative samples of the community-based population aged 50 and older were 
drawn. The 31,000 interviews conducted in that period correspond to a weighted average 
household response rate of 61 percent, ranging from 39 percent in Belgium and Switzerland 
to 79 percent  in  France (a thorough description of  methodological  issues  is contained  in 
Börsch-Supan and Jürges, 2005). The second wave in 2006/2007 opened the longitudinal   8 
dimension, but also collected baseline data from three further countries: the Czech Republic, 
Poland and – after some delay – Ireland. 
We also use data from the third wave of data collection for SHARE. This data, which 
was in the field from October 2008 to May 2009, focuses on people's life histories and is 
otherwise commonly referred to as SHARELIFE. Waves 1 and 2 of SHARE provide little 
information about what happened earlier in the lives of survey respondents. SHARELIFE 
gathered  more detailed  information on  important areas of our respondents’  lives, ranging 
from partners and children over housing and work history to detailed questions on health and 
health  care.  It  therefore  complements  the  SHARE  panel  data  by  providing  life  history 
information and enhancing our ability to understand how early life experiences and events 
throughout life influenced the circumstances of the survey respondents. SHARELIFE data are 
available for all the countries in SHARE with the exception of Ireland and Israel, which is the 
reason we do not include them in our analysis.  
SHARE is designed to be cross-nationally comparable and is harmonized with the 
U.S. Health and Retirement Study (HRS) and the English  Longitudinal Study of  Ageing 
(ELSA).  International  comparability  is  achieved  by  ex-ante  harmonization  of  the  survey 
instrument and all fieldwork procedures. The common questionnaire and interview mode, the 
effort devoted to translation of the questionnaire into the national languages of each country, 
and  the  standardization  of  fieldwork  procedures  and  interviewing  protocols  are  the  most 
important  design  tools  adopted to  ensure  cross-country  comparability  (Börsch-Supan  and 
Jürges, 2005). 
In SHARE, cognitive ability is measured using simple tests of orientation in time, 
memory (registration and recall of a list of ten words), verbal fluency (a test of executive 
function)  and  numeracy  (arithmetical  calculations).  Participants  are  also  asked  to  rate 
subjectively their reading and writing skills. These tests are administered to all respondents 
and are carried out after the first four modules (Cover Screen, Demographics and Networks, 
Physical Health, and Behavioral Risks) of the questionnaire. The tests are comparable with 
similar tests implemented in the HRS and ELSA, and follow a protocol aimed at minimizing 
the potential influences of the interviewer and the interview process.
6 
The test of orientation in time consists of four questions about the interview date (day, 
month, year) and day of the week. Unfortunately, this test shows very little variability across 
                                                 
6 An important drawback of SHARE is that the exact same tests were administered to all respondents of the 
same household and to the same individual over time. Repeated exposure to the same tests may induce learning 
effects which are likely to improve the cognitive scores of some respondents.   9 
respondents,  with  a  majority  of  respondents  answering  all  four  questions  correctly. 
Nevertheless, we include it in this paper for comparability purposes with Case and Paxson 
(2008b). 
The test of memory consists of a verbal recall of a list of 10 words (butter, arm, letter, 
queen, ticket, grass, corner, stone, book and stick). The respondent hears the complete list 
only once and the test is carried out two times, immediately after the  words are read out 
(immediate recall) and at the end of the cognitive function module (delayed recall). The raw 
total scores of both tests correspond to the number of words that the respondent recalls.  
The test of verbal fluency consists of counting how many distinct elements from a 
particular category the respondent can name in a specific time interval. The specific category 
used in SHARE is members of the animal kingdom (real or mythical, except repetitions or 
proper nouns) and the time interval is one minute for all respondents. 
The  test  of  numeracy  consists  of  a  few  questions  involving  simple  arithmetical 
calculations based on real life situations. Respondents who correctly answer the first question 
are asked a more difficult one, while those who make a mistake are asked an easier one. The 
last question is about compound interest, testing basic financial literacy. The resulting raw 
total score ranges from 0 to 4. Finally, respondents are also asked to rate their reading and 
writing skills on a five point scale, which we have recoded as: Excellent = 5, Very good = 4, 
Good = 3, Fair = 2, Poor = 1. 
Our height measure in SHARE is based on self-reported height (“How tall are you?”). 
One potential issue with taking height measurements over time of older people is that there 
could  be  shrinkage  as  a  result  of  bone  density  loss.  We  use  the  earliest  reported  height 
measurements of an individual in each case for the purposes of our analysis (i.e., from wave 
1) to avoid any potential issues with shrinkage. Although many studies have observed a very 
high correlation between measured height and self-reported height, these studies also found 
that using self-reported height leads to a slight overestimation of the average height of the 
study population (e.g., Palta et al., 1982; Steward, 1982). Moreover, these studies showed 
that this overestimation was larger among men, among older age groups, and among lower 
socio-economic groups. However, where the focus is on cross-national comparisons the main 
results will only be biased when this over- or underestimation also varies between countries. 
Supporting the use of our data is that the large variations in average height we observed 
between northern and southern European countries were also reported in studies in which 
height was measured (Eveleth and Tanner, 1990; de Groot et al., 1991). Further reducing the 
need for a concern that the use of self-reported height in SHARE leads to bias is that when   10 
we regressed measures of cognitive function on two available height measures in ELSA (both 
self-reported height and nurse measured height), we found very similar results. 
Given our interest in analysing height differences across nationalities, we restrict our 
sample to respondents who were born in the countries they are currently residing in and omit 
observations from any immigrants. 
 
4. Results for Individual European Countries 
  In  this  section,  we  focus  on  replicating  the  country  studies  of  Case  and  Paxson 
(2008b),  Maurer  (2010)  and  Guven  and  Lee  (2011)  who  report  significant  associations 
between height and cognitive function in later life. It is interesting to see if their results hold 
for  many  of  the  developed  European  countries.  We  focus  on  analyzing  data  from  13 
European countries – Ireland and Israel are excluded because they do not have childhood 
history data from SHARELIFE.  Table 1 provides descriptive statistics of height, the seven 
cognitive function variables we use in our analysis, as well as key control variables. 
 
[Table 1 about here] 
 
Using pooled data, the estimated results in which these seven cognitive measures are 
regressed on respondents’ heights (measured in centimetres), age, gender, country dummies 
and survey wave are reported in Table 2. Focusing on the coefficient for height, for all 13 
European countries as a whole, it can  be seen that  it  is  highly  statistically  significant in 
columns  one  to  seven,  suggesting  that  taller  persons  perform  better  on  average  in  the 
cognitive tests as compared to their shorter counterparts. 
 
[Table 2 about here] 
 
Table  3  presents  the  results  of  regressions  similar  to  those  in  Table  2,  with  the 
difference  that  following  Case  and  Paxson  (2008b)  extra  control  variables  for  education, 
father’s occupation at age 10 and self-reported childhood health have been added. Strikingly, 
despite the inclusion of education as a control variable, a factor which largely diminished the 
role  of  height  in  similar  regressions  estimated  in  Case  and  Paxson  (2008b),  the  height 
coefficient is still statistically significantly correlated with our seven measures of cognitive   11 
functioning.
7  This suggests that in the SHARE data, height does not only operate via 
education in affecting cognitive outcomes.
8 
 
[Table 3 about here] 
 
In Table 4, we add  childhood history  variables  to the regressions on  cognitive 
functioning estimated in Table 3.  These include childhood environmental measures such as 
parental drinking and smoking behavior at age 10, presence of both parents in the hous ehold 
at age 10, number of people in the household at age 10 (to reflect competition for household 
resources) and number of rooms in the household at age 10 (as a proxy for household 
wealth). In addition to childhood history variables, we include several o ther variables in the 
regressions that others have identified as being potentially important in affecting childhood 
development and indirectly affecting adult height and cognitive functioning. As discussed in 
a previous section, as birth order could possibly affect both height and cognitive functioning, 
where earlier born children are taller and more intelligent, we also include this variable in the 
regression models on cognitive outcomes. Finally,  as handedness might also be related to 
cognitive functioning (e.g., Johnston et al., 2009), we also include information on whether the 
respondent is left- or right-handed in our model. 
Interestingly, comparing the coefficients for height in Tables 3 and 4, we can see that 
the inclusion of more detailed childhood h istory variables and other relevant variables we 
hypothesize to be associated with cognitive functioning in later life hardly has any effects on 
the size of the height coefficient for all s even cognitive outcomes. The results in Table 4 
suggest that a 10 cm (or 3.94 inches) increase in height is associated with an increase of 0.08 
points in reading skill (measured on a scale of 1-5), an increase of 0.07 points in writing skill 
(measured on a scale of 1 -5), an increase of 0.41 points in verbal fluency (measu red on a 
scale of 0-100), an increase of 0.08 points in immediate recall (measured on a scale of 0-10), 
an increase of 0.10 points in delayed recall (measured on a scale of 0-10), and an increase of 
0.02 points in numeracy (measured on a scale of 0-1). These generally translate to 2-3 percent 
increases  based  on  the  means  of  the  outcome  variables  reported  in  Table  1.  The 
                                                 
7 Consistent with our findings, Case and Paxson (2010) report finding that the association between height and 
cognitive  outcomes  is  only  partially  mediated  by  schooling  using  data  from  the  British  National  Child 
Development Study (NCDS), the British Cohort Study (BCS), the British Whitehall II Study data, and data from 
the US Panel Study of Income Dynamics (PSID). Guven and Lee (2011) also find a similar result using the 
ELSA data. 
8 As in Case and Paxson (2008b), however, we do find that height is significantly and positively associated with 
years of schooling and occupational choice. See Table A.1 in the appendix.   12 
corresponding results in terms of standardized coefficients are reported in Table A.2 in the 
appendix.
9 Among the other covariates of interest, we find that first born children are 0.4 cm 
taller than last born ones, and that first born children score higher on all cognitive functioning 
measures than children born later. We also find that left-handed people are 0.2 cm shorter 
than right-handed people and that they score lower on all cognitive functioning measures than 
right-handed people. 
 
[Table 4 about here] 
 
The adverse early-life conditions that  affect cognitive functioning that  have been 
studied are mostly nutritional (e.g., Lynn, 1989; Kretchmer et al., 1996). However, exposure 
to high levels of stress or illness during the critical childhood years – a much less researched 
area  –  could  also  have  important  effects.  In  an  attempt to test  whether  childhood  health 
shocks might have affected both height and cognitive development, we also tried including 
detailed information regarding childhood health conditions in SHARE. This information on 
childhood health histories was collected retrospectively in SHARELIFE. Although scepticism 
regarding  the  respondents’  ability  to  remember  events  taking  50  years  ago  or  longer  is 
understandable,  as  Smith  (2009)  discusses,  respondents  appear  to  remember  important 
childhood events about themselves, such as illnesses they had during childhood, quite well. 
The childhood illnesses we have information on include: whether or not missed school due to 
health problems, infectious diseases, broken bones/fractures, asthma, other allergies, other 
respiratory  problems,  chronic  ear  problems,  severe  headaches  and  migraines, 
epilepsy/seizures/fits,  emotional/psychological  problems,  appendicitis,  diabetes/high  blood 
sugar, heart trouble, leukaemia/lymphoma, cancer/malignant tumor, diseases of the blood, 
diseases of digestive system, and upper respiratory organs diseases. Despite restricting the 
first occurrences of these health conditions to ages 0 to 5, we found that these variables did 
not reduce the statistical significance for height (results not shown).
10 
  We next turn to examining the country specific results not reported in Table s 2 to 4, 
which is essentially a replication of the analysis using the HRS by Case and Paxson (2008b) 
for each of the 13 European countries in the SHARE data set. Based on separate regressions 
                                                 
9 In Table A.2 in the appendix, we also estimate the regression in Table 4 on a variety of subsamples and find 
that the association between height and cognitive outcomes is robust across subgroups. 
10 We also experimented with the use of a relative height measure (i.e., the difference between the respondent's 
height and the mean male/female height in his/her country of residence) in different forms in the regressions, the 
idea being that how one is perceived in one’s country might matter for our outcomes of interest. However, with 
height also included in the model, relative height was never statistically significant in our regression models.   13 
estimated for each country, we can see that the coefficient on height in the regressions for 
each  country  is  statistically  significant  in  the  majority  of  cases  (Table  5).  The  height 
coefficient is generally not significant for the test on orientation in time (column 3) because 
of little variation in the test score, with most people scoring close to full marks in the test 
(mean of 3.81 out of 4). 
 
[Table 5 about here] 
 
Our results for 13 additional European countries provide more empirical support for 
the link between height and cognitive functioning. However, it is less clear what channels 
height operates through to affect cognitive functioning in later ages. Our evidence suggests 
that education is not the main pathway that height affects cognitive functioning, as including 
years of schooling did not affect the significance of the height coefficient. We also tried 
including information on the highest degree earned, but this made no substantive difference. 
It is likely that height captures some other aspects of early childhood health experiences that 
we  are  unable  to  measure,  or  alternatively  some  other  factors  associated  with  cognitive 
functioning that we have not included in our models.
11  
 
5. Cross-Country Differences in Cognitive Function 
  In this section, we extend the within-country analysis conducted thus far to a cross-
country framework. If tall people within each country demonstrate superior cognitive abilities 
relative  to  shorter  people,  and  this  finding  appears  to  be  very  robust  for  many  different 
countries, then it is natural to wonder if people from countries with relatively tall people have 
superior cognitive abilities as compared to people from countries with relatively short people. 
 
5.1 Cross-Country Results using SHARE 
Figure 1 provides average height by country for the both men and women, as well as 
separately by gender. It can be seen that the Dutch are the tallest in the sample, with male 
average heights of about 1.78 metres and female average heights of about 1.66 metres. The 
Danes and the Swedes are also relatively tall, with average male heights over 1.77 metres and 
                                                 
11 In an attempt to control for other factors that might explain variation in cognitive function at older ages, we 
also included adult measures of social capital and physical activity as explanatory variables (we do not have 
early life indicators for these variables available). We also tried controlling for the proportion not working for 
pay as Rohwedder and Willis (2010) highlight that there is considerable cross-country variation in retirement 
policies in Europe and that this is related to cognitive functioning.  However, even with these measures included 
in the model, the coefficient on height remains significant in our regressions.   14 
average female height over 1.64 metres. On the other hand, people from Spain and Italy are 
the shortest in our sample. Our results largely correspond with the historical European height 
data that is reported in Garcia and Quintana-Domeque (2007) and Hatton and Bray (2010).  
 
[Figure 1 about here] 
 
  Figures 2 to 8 provide country averages of the five cognitive measures in order to 
highlight the raw differences across countries. There is considerable cross-country variation 
in most measures, such as numeracy (Figure 3), verbal fluency (Figure 4), immediate recall 
(Figure 5), delayed recall (Figure 6), reading skills (Figure 7) and writing skills (Figure 8). 
The sole exception is the average date score (Figure 2). But that lack of variation is easily 
explained – with most people scoring close to full marks for the test, there is simply not much 
room for cross-country variation. A casual glance at the figures suggests that height could be 
correlated with cognitive functioning, as countries with the shortest people – Italy and Spain 
– also tend to perform the most poorly on all cognitive measures. On the other hand, the 
Northern European countries with relatively taller people tend to score better on each test. 
 
[Figures 2-8 about here] 
 
In order to examine the cross-country relationship between height and each of the 
cognitive measures, we first regressed height and each of the cognitive outcomes on a full set 
of  person-level  covariates  to  control  for  people’s  different  characteristics  (see  the  list  of 
covariates in Table 4) and country dummies. Table 6 presents the coefficients on the country 
dummies of the separately estimated regressions for each outcome, with Spain as the omitted 
reference country.  
The correlations of the variables in Table 6 are presented in Table 7. We emphasize 
that these cross-country correlations that are based on country dummies reflect adjustments 
made  for  differences  in  individual  level  characteristics,  and  are  not  simply  cross-country 
correlations of country averages.
12 The latter is the approach most commonly taken when 
only aggregate country level data are available (e.g., in the empirical economic growth 
literature). Our approach of building up country level aggregates from micro-level data helps 
                                                 
12 This follows an approach used in Blanchflower and Oswald (2008) when jointly analyzing micro-level data 
from several different countries.   15 
us to better adjust for the different characteristics that people from different countries might 
have. 
[Table 6 about here] 
[Table 7 about here] 
 
Our  findings  are  striking.  We  had  previously  seen  that  there  are  strong  positive 
associations between height and cognitive function in each of the 13 countries (Table 5). 
Here, we also find that countries with taller people have higher levels of cognitive function in 
our  cross-country  comparisons.  High  correlations  can  be  found,  in  particular,  for  verbal 
fluency,  immediate  recall,  and  numeracy.  While  we  report  simple  Pearson  correlation 
coefficients  in  the  first  row  of  Table  7,  it  is  arguable  that  more  appropriate  correlation 
measures  rely  only  on  the  ordinality  of  the  measures.  We  therefore  also  perform  both 
Kendall’s and Spearman’s rank correlation tests. Kendall’s tau statistic is particularly suitable 
for smaller data sets such as the SHARE data. Two-sided tests of the null hypothesis of no 
correlation between the country dummies suggest that at the five percent  level, there are 
significant correlations between height and verbal fluency, height and immediate word recall, 
height  and  delayed  word  recall  and  height  and  numeracy.  Plots  of  the  cross-country 
relationships  between  height and the various  measures of cognitive  function are given  in 
Figure 9, highlighting the positive correlation between height and cognitive function. 
 
[Figure 9 about here] 
 
In  addition  to  performing  the  analysis  at  the  country  level,  we  also  perform  the 
analysis done in Table 7 and Figure 9 at the regional level defined by the Nomenclature of 
Units for Territorial Statistics (NUTS). We use the category of regions at the second level 
(NUTS2) that is commonly used by Eurostat, giving us 144 regions from the 13 countries in 
SHARE. Table 8 shows that correlations between height and the cognitive outcomes are also 
strong when the regional data are used, suggesting a geographical element in the link between 
height and cognitive ability. 
 
[Table 8 about here] 
   16 
6. Do Increases in Height have an Effect on Cognitive Outcomes? 
  It has been noted by Martorell (1998) that recent gains in height in the 20th century 
have to some extent occurred in tandem with gains in intelligence scores. In order to go 
beyond  stating that there  is  a correlation  between  height and cognitive outcomes,  in this 
section, we perform an instrumental variables (IV) analysis in an attempt to shed some light 
on  whether  exogenous  changes  in  height  have  a  potentially  causal  effect  on  cognitive 
outcomes. As adult heights tend to reach their maximum and stabilize after puberty and tend 
to not be subject to large positive changes thereafter, finding a naturally occurring event that 
leads to changes in height for one group but not another appears to be a difficult task.  
  The basic difficulty with making a causal interpretation with the OLS regressions in 
Tables 4 and 5 is that it is likely that height is an endogenous variable. As discussed in Case 
and Paxson (2008a), both cognitive ability and height could be influenced by an unobserved 
factor that reflects the combined effects of environmental conditions (such as  health  and 
nutrition), biological factors, genetic factors or gene-environment interactions, a factor they 
refer to as an individual’s endowment. In section 2.4, we highlighted studies which suggest 
that there might be factors unobservable to the econometrician that are related to both height 
and cognitive outcomes. In particular, Sundet et al. (2005) and Beauchamp et al. (2010) had 
found using data on twins that although the environment plays a large role and is responsible 
for 65 percent of the height-intelligence correlation, genes are still responsible for 35 percent 
of the observed correlation. 
  In this section, we exploit this naturally occurring variation in height trends among 
European countries due to nutritional deprivation in World War II in order to estimate the 
effects of height on cognitive outcomes. We expect that a nutritional shock during the critical 
early childhood years to have long term effects on both height and cognitive outcomes. For 
example, using  experimental data  from the Institute of Nutrition of Central  America and 
Panama (INCAP) longitudinal study from 1969 to 1977, Maluccio et al. (2009) find that 
Guatemalan children who had been provided with nutrition supplements during the first three 
years of life were likely to be taller and scored higher on cognitive tests.
13 We first provide 
evidence that wars disrupt the trend in the evolution of adult height by comparing height 
trends of war and non-war countries. Having established that war has adverse effects on adult 
height attainment, we then measure the change in cognitive outcomes in later life experienced 
by those individuals who did not achieve their full height potential because of the war. The 
                                                 
13 For more on the specific details on the nutrient deficits that are associated with growth and cognitive deficits, 
see Fugelstad, Rao and Georgieff (2008).    17 
local  average  treatment  effect  (LATE)  interpretation  here  is  based  on  the  framework  of 
Imbens and Angrist (1994). In essence, we are measuring the average effect of an extra 1 cm 
of height on cognitive outcomes in later life for an individual who was shorter than his/her 
potential because of the war. 
  For the treatment group in our IV analysis, we focus on individuals born between 
1939 and 1947. Although World War II started in September 1939 and ended in September 
1945, we include birth cohorts till 1947 in the treatment group because of the widespread 
devastation  in  the  early  post-war  period  where  food  shortages  were  severe.  In  1948,  the 
Marshall Plan was introduced, which was a large scale American program to aid Europe to 
rebuild and regain its pre-war prosperity. European nations received billions of dollars in aid, 
which initially resulted in shipments of food, staples, fuel and machinery from the United 
States  and  later  resulted  in  investment  in  industrial  capacity  in  Europe.  By  1952  as  the 
funding ended, Eichengreen (2008) notes that the economy of every participant state had 
surpassed pre-war levels. For countries that were Marshall Plan recipients, output in 1951 
was at least 35 percent higher than in 1938. For the comparison group, we focus on birth 
cohorts in the post-war period from 1948 to 1955.
14 The reason we focus on individuals born 
during or shortly after the war and not older individuals is because it is known that adverse 
factors experienced early in life could act to delay growth. Depending on the severity and 
duration of the inhibitory factor, adult height may also be affected (Li et al., 2004). 
  Assigning individuals to the treatment and comparison group based on the cohort 
dummy is not fully satisfactory because the cognitive outcomes in later ages of individuals 
born between 1939 and 1955 may have been influenced by several other factors that have 
nothing to do with the loss of  potential stature due to the war. For example, cohort effects 
could arise as individuals born in the post-war period (i.e., the baby boomers) generally grew 
up in a time of affluence and world peace. These factors might have effects on cognitive 
outcomes that should not be confounded with the effects due to stature losses caused by the 
war. 
In order to go beyond simply looking at a comparison across b irth cohorts, we also 
compare individuals born between 1939 and 1955 in countries that participated in World War 
II  (Austria,  Germany,  Netherlands,  Italy,  France,  Denmark,  Greece,  Belgium,  Czech 
Republic, Poland) and countries that were not participants in  World War II (Spain, Sweden 
                                                 
14 We use 1955 as the cutoff because samples sizes in SHARE are much smaller following the 1955 birth 
cohort.   18 
and  Switzerland).
15  Therefore, in our IV-LATE models, the assignment to treatment is 
defined  as  the  intersection  of  the  following  two  events:  being  born  in  a  country  that 
participated in World War II and being born between 1939 and 1947. The product of the two 
dummies denoting these conditions is the instrument for height. As in a related application in 
Ichino  and  Winter -Ebmer  (2004),  this  specification  has  the  conventional  difference -in-
difference form, where country effects and cohort effects are eliminated. The LATE estimator 
should  therefore  give  us  the  changes  in  cognitive  outcomes  of  individuals  who  were 
potentially  shorter because they were born between 1939 and 1947 and were born in a 
country that participated in World War II.  
Figure 10 depicts the evolution of average height by year of birth in the war and non-
war  countries.  Over  this  period,  all  countries  experienced  an  increase  in  height  and 
educational attainment. From the left panel of Figure 1 0, however, there appear s to be 
stagnation in the growing trend in average heights in the 1940s for the countries involved in 
the war whereas no stagnation is visible for non -war countries (right panel).   It is this 
difference in height trends for war and non -war countries upon which our identification is 
based. The finding that war negatively affects height was also found by Alderman, Hoddinott 
and Kinsey (2006). Using data from Zimbabwe, they find that exposure to the late 1970s civil 
war in early childhood negatively affects height-for-age standardized z scores. 
 
[Figure 10 about here] 
 
6.1 IV-LATE Results 
  In Table 9 we present OLS  estimates and IV-LATE estimates obtained using the 
intersection of being born in a country that participated in World  War II and being born 
between 1939 and 1947 as an instrument. As a robustness check, we also present alternative 
IV-LATE estimates defining individuals born between 1939 and 1948 as well as individuals 
born between 1939 and 1946 as treatment group members. 
 
[Table 9 about here] 
 
                                                 
15 Although Spain did not participate in World War II, it had a civil war from 1936-1939. To ensure that the 
Spaniards in our comparison group were not adversely affected by the civil war and its immediate post-war 
aftermath, we dropped any individuals born in Spain in the period 1939-1941.    19 
  According to the OLS regressions, height is statistically significantly correlated with 
cognitive outcomes at later ages. These results are not sensitive to the set of covariates used 
and echo the results seen earlier in Table 4 where a similar analysis was performed (but 
where no age restrictions were made on the sample). The IV-LATE estimates, however, tell a 
very  different  story.  In  all  cases,  once  the  possible  endogeneity  of  height  is  taken  into 
account, the coefficient on height is no longer statistically significant and different from zero. 
In other words, although there is some evidence that the environmental deprivation caused by 
the war led individuals to become shorter (i.e., shorter than they otherwise would have been 
in the absence of the war), there were no adverse longer term effects on cognitive outcomes 
in  later  life.  The  finding  that  the  IV-LATE  estimates  were  not  significant  for  the  war 
countries as a whole suggests that a complete causal explanation for the association between 
height and  cognitive outcomes  likely  lies  beyond the nutritional channel.
16 Although one 
might be tempted to use this as evidence that genetics play a key role, a s highlighted by 
Currie (2011),  this  sharp  distinction  that  is  often  made  between  “nature  and  nurture”  is 
outdated and not helpful. Instead, the emerging science of epigenetics suggests that gene-
environment interactions are likely to be important. Currie (2011) surveys work in economics 
that demonstrates the malleability of health at birth, and concludes that “we cannot assume 
that differences that are present at birth reflect unchangeable genetic factors” (p. 33).  For 
example, Heijmans et al. (2008) report finding that mothers who were pregnant during the 
Dutch famine (1944-1945) had altered the genetic material of embryos in the early stages of 
development, which was still discernible some sixty years later.  These were not alterations in 
the  genetic  code,  but  a  different  setting  for  the  code  which  indicates  whether  a  gene  is 
switched on or off. 
   One concern over using World War II as an instrument is that it is possible that the 
war effects work not only through height but also through education. Education disruption of 
children growing up during the war could have effects on cognitive outcomes in later ages 
that are independent of height. This would invalidate the use of our instrument as it would 
violate the exclusion restriction assumption of Angrist et al. (1996). This  is a potentially 
serious  concern.  As  Ichino  and  Winter-Ebmer  (2004)  argue,  World  War  II  disrupted the 
educational  process  making  it  harder  for  the  population  in  schooling  age  to  achieve  the 
desired level of education. They therefore use the war as an instrument for schooling to get an 
IV estimate of the returns to education. However, it is important to note that their analysis 
                                                 
16 Of course, one could also argue that our instruments are too weak to make such an interpretation.   20 
focuses only on the population in schooling age at the time of the war. Specifically, Ichino 
and Winter-Ebmer (2004) concentrate on persons who reached age 10 during or immediately 
after the war in their analysis because age 10 was (and still is) a crucial age for education 
decisions. At age 10, students decide whether or not to pursue a secondary school education, 
the  only  route  to  higher  education.  On  the  other  hand,  in  our  paper,  by  focusing  on 
individuals below age 10 at the start or the end of the war period, we expect the disruption to 
education to be minimal compared to those over age 10. Indeed, looking at Figure 11, it is 
quite  clear  that  the  trend  in  educational  attainment  for  individuals  born  in  the  1940s  is 
positive and smooth as compared to the trend in 1930-35, which corresponds to the birth 
cohorts Ichino and Winter-Ebmer (2004) focus on. 
 
[Figure 11 about here] 
 
Another assumption required in the IV-LATE model is that no one should be induced 
by the war environment to become taller and would instead be shorter if born in a non-war 
environment. It is very unlikely that this will be the case in our application as the conditions 
of  war  are  clearly  less  conducive  to  physical  well-being  and  growth.  This  monotonicity 
assumption ensures that the data can be informative on individuals who would be taller in the 
absence of the war constraint and shorter if constrained by the war.  
 
6.2 IV-LATE Results for Greece and the Netherlands 
  Although countries involved in World War II all experienced widespread devastation 
and food shortages, from a nutritional viewpoint, people in Greece and the Netherlands likely 
suffered the most in terms of food shortages due to severe periods of famine. The Greek 
famine (1941-1942) was a period of mass starvation due to the German occupation of Greece 
during World War II (e.g., see Valaoras, 1946). Around the same time, there was also a 
severe Dutch famine in the winter of 1944 due to a German blockade of food shipments from 
farm areas where at the height of the famine from December 1944 to April 1945, the official 
daily adult rations varied between 400 and 800 calories. (e.g., see Stein et al., 1975). In Table 
10,  we  therefore  present  the  corresponding  OLS  and  IV-LATE  estimates  for  these  two   21 




[Table 10 about here] 
 
  The results for the Netherlands mirror those for the war countries as a whole. The IV-
LATE  estimates  are  all  not  statistically  signific ant.  Strikingly,  however,  the  IV -LATE 
estimates for Greece are 8-12 times larger than the corresponding OLS estimates for three 
outcomes – reading skills, writing skills and immediate word recall. The LATE interpretation 
in this case would mean that the environmental deprivation in Greece caused by the war 
which led individuals to become shorter (than they otherwise would have been) had adverse 
longer term effects on them in terms of cognitive outcomes in later life. For example, an extra 
10 cm in height would correspond to an increase of about 1.2-1.4 points in the immediate 
recall score. Given a Greek average of 4.78 (see Figure 5), this would represent about a 25-30 
percent increase in the score. The instrument also seems particularly strong for Greece, where 
the first stage F-statistics are greater than 10, the criteria suggested by Staiger and Stock 
(1997) in distinguishing between strong and weak instruments.
18 
Why are there significant LATE effects for Greece but not in the Netherlands?  One 
possible explanation is that the adverse conditions experienced in Greece during World War 
II exceeded that of the Netherlands. Although intense, the Dutch famine only lasted for five 
months. The finding that the Dutch famine had no  significant effects on cognitive outcomes 
measured later in life has also been previously reported by other studies of the Dutch famine 
(e.g., Susser and Stein, 1994; De Groot et al., 2011) . On the other hand,  the 1940s was an 
extremely tumultuous period for the Greeks, with tensions betwee n the leftists and rightists 
developing already while World War II was in progress and culminating in the Greek civil 
war which took place from 1946-1949.  
                                                 
17 Although Germany also suffered a famine as a result of World War II, it was only after the war during the 
period  1945-1948  that  there  were  severe  food  shortages  in  Germany.  Therefore,  as  one  might  expect,  the 
corresponding IV-LATE estimates for Germany (not shown) are not statistically significant as the period of the 
German famine sits in-between our treatment and control periods in our IV-LATE setup. Recent studies in 
economics that focus more directly on the effects of the famines in Europe during World War II on later life 
outcomes include Neelsen and Stratmann (2011) and Van den Berg et al. (2011).    
18 In order to alleviate the concern that our instrument might be invalid because World War II’s effect  on 
cognitive outcomes operates not only via height but also via education, in Table A.3 in the appendix, we provide 
IV-LATE estimates for Greece with and without years of education as a covariate. As the coefficient on height 
is largely not affected, this suggests that for the cohort we analyse in this paper, disruption to education due to 
the war was minimal.    22 
We  speculate  that  another  possible  explanation  is  that  the  Dutch  and  Greek 
populations involve people at different spectrums in the height distribution. As can be seen in 
Figure 1, the Dutch are one of the tallest people in the world (males have an average height of 
1.78 metres) whereas the Greeks are among the shorter populations in Europe (males have an 
average  height  of  1.72  metres).  The  concept  of  cognitive  reserve  has  been  proposed  to 
account for the repeated observation that there does not appear to be a direct relationship 
between the degree of brain pathology and the clinical manifestation of that damage (e.g., 
Stern, 2002).
19 
In  a  recent  paper,  Brickman  et  al.  (2011)  propose  height  alongside  other 
anthropometric measures of development as a measure of reserve.
20  Consistent with the 
interpretation that the Dutch would be better equipped than the Greeks to deal with a famine 
shock because they are taller  and had higher levels of cognitive reserve , Brickman et al. 
(2011) find that those with higher reserve had more pathology in the form of white matter 
hyperintensities (which is a marker of brain diseas e), suggesting that they are better able to 
cope with pathology than those with lower reserve. 
In our context, perhaps it is the case that for people from a relatively tall population, 
losing one to two cm in  potential height attainment might not matter as much compared to 
people from a shorter population. In other words, the interaction between lower levels of 
cognitive reserves and an extreme environmental shock can lead to large effects on cognitive 
functioning in later life. 
 
7. Conclusions 
Height has been used as a key marker of physical welfare and the standard of living, 
as well as a marker of childhood health. Previous research based on national surveys has 
found  that  height  is  correlated  with  cognitive  function  at  older  ages.  Using  data  for  13 
additional European countries, this paper provides further empirical support for the notion 
that there exist a significant association between height and cognitive function in later life.  
In this paper, we also ask a related and interesting question: do people from countries 
where  the  average  person  is  relatively  tall  have  superior  cognitive  abilities?  To  our 
                                                 
19 For example, autopsies of individuals with Alzheimer disease and those with normal brain aging reveal that in 
many instances, the two groups have similar levels of Alzheimer disease pathology in their brains at death. One 
possible explanation is that those with normal brain aging did not express clinical features of Alzheimer disease 
because they had a capacity that created a delay in time between pathology and its clinical expression. Those 
with a higher reserve can afford to sustain more pathological damage than others; it is hypothesized that only 
after the threshold has been reached will clinical expression of the pathology take place. 
20 Singh-Manoux et al. (2011) also use height as one of their indicators of cognitive reserve.   23 
knowledge,  this  paper  is  the  first  to  explore  the  link  between  height  and  cross-country 
differences  in  cognitive  functioning. Using data  from the Survey of Health,  Ageing, and 
Retirement in Europe, we find empirical evidence that this is the case, even after controlling 
for self-reported childhood health, self-reported childhood ability, parental characteristics and 
education. By focusing only on European countries, however, one shortcoming of our study 
is that it does not include Asian countries such as Korea and Japan. Given their economic 
success  and  high  standards  of  living  despite  the  general  shorter  stature  of  Asians,  it  is 
possible that the inclusion of Asian countries in our analysis will weaken the association 
between height and cognitive outcomes that we observe. This will be an interesting avenue 
for future research.  
Exploiting variation in height trends in the middle of the twentieth century due to 
nutritional deprivation in World War II and using an instrumental variable analysis, we also 
provide suggestive evidence that the link from height to cognitive outcomes could be causal. 
In particular, the IV-LATE results on cognitive outcomes for Greece suggest that there could 
be a link between stature and cognitive ability. The finding that the IV-LATE estimates were 
not significant for the war countries as a whole, however, suggests that a complete causal 
explanation for the association between height and cognitive outcomes does not operate only 
via the nutritional channel.  
In summary, the results of this paper suggest that average height is related to average 
measures of cognitive functioning, both within a country and also when comparing across 
countries. Previous cross-country analyses have focused on identifying important drivers of 
various  national  indicators  of  policy  importance,  such  as  economic  development  (e.g., 
Deaton, 2007; Hanushek and Woessman, 2008) and economic literacy (e.g., Jappelli, 2010). 
The results reported in this paper are suggestive of the role that height might play as a driver 
of policy related goals and the potential importance of ensuring that growth is maximized 
during childhood. It therefore highlights the use of height as a potentially useful national 
indicator. At present, height is not a statistic that is routinely collected during censuses but 
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Table 1: Summary Statistics 
 
Variable  Mean  Standard 
Deviation 
Minimum  Maximum 
Age    65.23  10.10  50  104 
Male    0.45  0.50  0  1 
Reading skill    3.64  1.14  1  5 
Writing skill    3.51  1.19  1  5 
Dates score    3.81  0.54  0  4 
Verbal fluency    18.89  7.56  0  100 
Immediate recall    4.89  1.85  0  10 
Delayed recall    3.43  2.03  0  10 
Numeracy score    0.62  0.24  0  1 
Height    167.96  8.99  100.68  210 
Years of education    10.08  4.15  0  25 
ISCED category    2.07  0.89  1  5 
Childhood health    3.95  1.01  1  5 
Fathers prestige    0.25  0.43  0  1 
Childhood math ability  3.29  0.90  1  5 
Childhood language ability  3.31  0.87  1  5 
Childhood books at home  2.04  1.20  1  5 
Parents smoked  0.63  0.48  0  1 
Parents drank heavily  0.08  0.27  0  1 
Parents have mental health problems  0.02  0.15  0  1 
Mother present at home  0.96  0.19  0  1 
Father present at home  0.91  0.28  0  1 
Dwelling with no features  0.28  0.45  0  1 
Dwelling with > 3 rooms  0.48  0.50  0  1 
Dwelling with > 4 people  0.64  0.48  0  1 
Birth order    2.06  0.84  1  3 
Right handed    0.93  0.25  0  1 
         
Notes: SHARE waves 1-3 are used covering the years 2002-2008 for 13 European countries. 
 
 
Table 2: Pooled Country Regressions on Cognitive Outcomes 
 




























               




































  (-11.76)  (-13.02)  (-5.06)  (-3.61)  (-18.33)  (-21.83)  (11.75) 
               
Observations  37518  37517  53778  53612  53893  53910  53202 
R-squared  0.202  0.199  0.086  0.275  0.248  0.223  0.139 
Notes: t-statistics are reported in parentheses together with the coefficients which are estimated using OLS. 
Height is in cm. Standard errors are clustered at the individual level. SHARE waves 1-3 are used covering the 
years  2002-2008  for  13  European  countries.  Wave  dummies  and  country  dummies  are  included  in  all 
regressions. 
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Table  3:  Pooled  Country  Regressions  on  Cognitive  Outcomes  including  Childhood  and  Mid-life 
Circumstances 
 
































                 








    (10.05)  (9.44)  (2.68)  (9.49)  (7.57)  (8.06)  (11.81) 
Father white collar job  1.198
**  0.183
**  0.195





  (11.82)  (12.46)  (12.65)  (-0.98)  (9.32)  (8.27)  (7.28)  (7.77) 






*  -0.004  0.005
** 
  (2.64)  (10.33)  (10.73)  (2.35)  (3.19)  (2.11)  (-0.40)  (3.55) 








    (58.77)  (62.81)  (13.61)  (39.18)  (42.08)  (36.26)  (42.77) 
Controls in Table 2  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 
                 
Observations  54705  37518  37517  53778  53612  53893  53910  53202 
R-squared  0.508  0.291  0.298  0.094  0.314  0.289  0.256  0.183 
Notes: t-statistics are reported in parentheses together with the coefficients which are estimated using OLS. 
Height is in cm. Standard errors are clustered at the individual level. SHARE waves 1-3 are used covering the 
years  2002-2008  for  13  European  countries.  Wave  dummies  and  country  dummies  are  included  in  all 
regressions.   32 
Table 4: Pooled Country Regressions on Cognitive Outcomes including Childhood History 
 
































                 








    (9.50)  (8.77)  (2.60)  (8.60)  (6.93)  (7.40)  (10.96) 


































Childhood books at home  0.367
**  0.029
**  0.034





  (8.39)  (4.62)  (5.20)  (-1.82)  (15.26)  (6.96)  (7.33)  (6.61) 
Parents smoked  -0.021  0.001  -0.010  -0.011  0.132  -0.003  0.001  -0.003 
  (-0.22)  (0.05)  (-0.71)  (-1.93)  (1.69)  (-0.15)  (0.05)  (-1.21) 
Parents drank heavily  -0.455
**  -0.018  -0.024  -0.029
**  -0.139  -0.068
*  -0.045  -0.014
** 
  (-2.77)  (-0.76)  (-0.98)  (-2.74)  (-1.01)  (-2.04)  (-1.15)  (-3.09) 





















Mother present at home  0.342  -0.026  0.016  -0.003  -0.235  0.002  -0.005  -0.003 
  (1.37)  (-0.74)  (0.45)  (-0.22)  (-1.08)  (0.04)  (-0.08)  (-0.50) 
Father present at home  0.334  0.003  0.016  0.018  -0.138  0.003  0.017  0.014
** 
  (1.89)  (0.11)  (0.65)  (1.60)  (-0.93)  (0.08)  (0.41)  (2.74) 
Dwelling with no features  -0.209  -0.038
*  -0.039
*  0.013  -0.052  -0.081
**  -0.055
*  -0.003 
  (-1.88)  (-2.37)  (-2.34)  (1.75)  (-0.59)  (-3.57)  (-2.05)  (-0.82) 
Dwelling with > 3 rooms  0.250
*  -0.015  -0.009  0.001  0.302
**  0.028  -0.034  0.006
* 
  (2.50)  (-1.04)  (-0.58)  (0.20)  (3.61)  (1.40)  (-1.44)  (2.18) 
Dwelling with > 4 people  -0.327
**  0.011  0.008  0.008  -0.018  -0.025  -0.026  -0.003 
  (-3.27)  (0.81)  (0.53)  (1.36)  (-0.21)  (-1.20)  (-1.07)  (-0.97) 
In-between child  -0.134  -0.043
**  -0.049
**  -0.008  -0.259
**  -0.013  -0.011  -0.006
* 
  (-1.46)  (-3.28)  (-3.64)  (-1.30)  (-3.21)  (-0.65)  (-0.51)  (-2.23) 
Youngest child  -0.396
**  -0.103
**  -0.100
**  -0.011  -0.207
**  -0.040
*  -0.035  -0.016
** 
  (-4.45)  (-8.01)  (-7.53)  (-1.72)  (-2.64)  (-2.14)  (-1.59)  (-6.00) 





*  -0.000 
  (1.63)  (1.81)  (2.98)  (2.41)  (2.22)  (2.16)  (2.33)  (-0.10) 
                 
Controls in Table 3  Yes  Yes  Yes  Yes  Yes  Yes  Yes  Yes 
                 
Observations  54705  37518  37517  53778  53612  53893  53910  53202 
R-squared  0.511  0.317  0.328  0.105  0.331  0.305  0.267  0.201 
Notes: t-statistics are reported in parentheses together with the coefficients which are estimated using OLS. 
Height is in cm. Standard errors are clustered at the individual level. SHARE waves 1-3 are used covering the 
years  2002-2008  for  13  European  countries.  Wave  dummies  and  country  dummies  are  included  in  all 
regressions.   33 
Table 5: Coefficient on Height for each of the 13 European Countries 
 




























               
Austria  0.010
**  0.014





  (2.90)  (3.74)  (1.51)  (2.71)  (3.45)  (2.73)  (2.61) 
Germany  0.005
*  0.006
*  0.002  0.031  0.005  0.005  0.002
** 
  (2.03)  (2.27)  (1.47)  (1.78)  (1.10)  (1.16)  (4.03) 
Sweden  0.009
**  0.009
**  -0.000  0.021  0.002  0.001  0.001
* 
  (3.67)  (3.57)  (-0.49)  (1.20)  (0.45)  (0.23)  (2.52) 
Netherlands  0.004  0.005
*  0.000  0.040
**  -0.001  0.004  0.002
** 
  (1.73)  (1.97)  (0.16)  (2.89)  (-0.20)  (0.87)  (3.64) 
Spain  0.012
**  0.009




  (4.69)  (3.40)  (1.47)  (1.48)  (3.75)  (4.43)  (3.47) 
Italy  0.010
**  0.009





  (3.98)  (3.26)  (0.24)  (4.45)  (3.43)  (3.25)  (2.77) 
France  0.009
**  0.011
**  0.003  0.038
*  0.004  0.006  0.002
** 
  (3.05)  (3.53)  (1.84)  (2.15)  (0.88)  (1.26)  (3.03) 
Denmark  0.005  0.006
*  -0.002  0.061
**  0.006  0.004  0.002
* 
  (1.72)  (2.04)  (-1.15)  (3.08)  (1.30)  (0.68)  (2.30) 
Greece  0.009
**  0.008





  (3.32)  (2.89)  (-0.56)  (3.33)  (4.50)  (3.96)  (2.36) 
Switzerland  0.009
*  0.010
**  -0.000  0.053
*  0.010  0.008  0.001 
  (2.43)  (2.72)  (-0.13)  (2.34)  (1.70)  (1.05)  (1.15) 




  (1.14)  (0.47)  (0.52)  (1.69)  (2.24)  (3.09)  (3.21) 
Czech Republic  0.004  0.004  0.006




  (1.48)  (1.23)  (3.66)  (1.60)  (4.03)  (2.52)  (3.74) 
Poland  0.010
**  0.009





  (2.92)  (2.42)  (1.17)  (2.28)  (2.38)  (3.32)  (3.07) 
Notes: t-statistics are reported in parentheses together with the coefficients which are estimated using OLS. 
Height is in cm. Standard errors are clustered at the individual level. Regressions for each country include all the 
control variables listed in Table 4. SHARE waves 1-3 are used covering the years 2002-2008 for 13 European 
countries.  
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Table 6: Coefficients on Country Dummies in Height and Cognitive Outcomes 
  



































































































































  (24.81)  (25.10)  (18.38)  (7.06)  (24.39)  (22.66)  (11.63)  (10.74) 






**  0.086  0.081
** 





**  -0.076  0.295
**  -0.012  0.035
** 
  (16.99)  (9.43)  (8.70)  (5.99)  (-0.46)  (6.97)  (-0.27)  (5.27) 
Notes: Spain is the omitted country in these regressions. t-statistics are reported in parentheses together with the 
coefficients which are estimated using OLS. 
 
 
Table 7: Cross-Country Correlations between Height and Cognitive Outcomes  
 




























               
Pearson’s correlation  0.334  0.331  -0.015  0.650  0.722  0.703  0.605 
Spearman’s rank  0.315  0.350  0.035  0.650  0.741  0.692  0.641 
Kendall’s rank  0.242  0.273  -0.045  0.455  0.515  0.515  0.439 
Notes: Each row presents the correlation between the country dummies in height (column 1 in Table 6) and the 




Table 8: Cross-Regional Correlations between Height and Cognitive Outcomes  
 




























               
Pearson’s correlation  0.478  0.452  0.243  0.504  0.651  0.524  0.539 
Spearman’s rank  0.472  0.462  0.177  0.615  0.672  0.545  0.581 
Kendall’s rank  0.337  0.324  0.119  0.427  0.486  0.385  0.393 
Notes: Each row presents the correlation between the regional dummies in height and the regional dummies for 
each respective cognitive outcome. 
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Table 9: IV-LATE Analysis  

















               
Covariates Set A:               








  (7.46)  (7.68)  (3.60)  (8.36)  (6.19)  (6.19)  (9.84) 
               
Height [IV = (born 1939-















F-statistic in first stage  3.24  3.28  5.28  5.09  5.54  5.61  4.99 
               
Height [IV = (born 1939-1947) 















F-statistic in first stage  5.86  5.93  7.37  7.32  7.48  7.54  7.47 
               
Height [IV = (born 1939-1946) 















F-statistic in first stage  3.03  3.09  3.18  3.14  3.25  3.29  3.29 
               
Covariates Set B:               








  (6.78)  (6.93)  (3.46)  (7.35)  (5.50)  (5.51)  (9.19) 
               
Height [IV = (born 1939-1948) 















F-statistic in first stage  2.84  2.89  4.78  4.61  5.03  5.08  4.50 
               
Height [IV = (born 1939-1947) 















F-statistic in first stage  5.31  5.39  6.74  6.68  6.83  6.89  6.82 
               
Height [IV = (born 1939-1946) 















F-statistic in first stage  2.63  2.70  2.76  2.72  2.82  2.86  2.86 
               
Covariates Set C:               








  (6.59)  (6.73)  (3.35)  (7.40)  (5.54)  (5.55)  (8.95) 
               
Height [IV = (born 1939-1948) 















F-statistic in first stage  2.64  2.68  4.42  4.27  4.65  4.72  4.16 
               
Height [IV = (born 1939-1947) 















F-statistic in first stage  5.00  5.08  6.19  6.15  6.28  6.36  6.28 
               
Height [IV = (born 1939-1946) 















F-statistic in first stage  2.37  2.43  2.39  2.36  2.44  2.49  2.49 
               
Observations  21804  21804  31304  31216  31316  31326  31172 
Notes: Only the coefficients on height for the OLS and IV regressions are reported in the above table for people 
born between 1939 and 1955. t-statistics are reported in parentheses. Covariates Set A: age, age
2, male, father’s 
occupational  prestige  at  age  10,  childhood  health,  years  of  education.  Covariates  Set  B:  Covariates  Set  A  + 
childhood  math,  childhood  language,  childhood  books.  Covariates  Set  C:  Covariates  Set  B  +  parents  smoked, 
parents  drank  heavily,  parents  have  mental  health  problems,  mother  present  at  home,  father  present  at  home, 
dwelling with no features, dwelling with > 3 rooms, dwelling with > 4 people, in-between child, youngest child, 
right handed. Wave dummies and country dummies are included in all regressions. 
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Table 10: Country Specific IV-LATE Analysis for Extreme Famine hit Countries 
 

















               
Greece               
Height (OLS)  0.010
**  0.010





  (5.74)  (5.60)  (1.10)  (4.74)  (4.26)  (3.22)  (4.83) 
               
Height [IV = (born 1939-1948) 
















F-statistic in first stage  8.33  8.34  10.88  10.63  10.77  10.79  10.55 
               
Height [IV = (born 1939-1947) 


















F-statistic in first stage  17.12  17.13  18.26  18.30  18.37  18.40  18.72 
               
Height [IV = (born 1939-1946) 















F-statistic in first stage  9.92  9.93  9.40  9.38  9.46  9.48  9.73 
               
Observations  6405  6406  9694  9676  9690  9691  9666 
               
Netherlands               
Height (OLS)  0.008
**  0.007
**  0.001  0.054
**  0.006
*  0.006  0.002
** 
  (4.53)  (4.01)  (1.82)  (4.87)  (2.27)  (1.78)  (5.62) 
               
Height [IV = (born 1939-1948) 















F-statistic in first stage  5.87  6.20  7.34  7.32  7.18  7.34  7.35 
               
Height [IV = (born 1939-1947) 















F-statistic in first stage  6.64  7.04  8.63  8.62  8.37  8.56  8.76 
               
Height [IV = (born 1939-1946) 















F-statistic in first stage  3.60  3.95  6.25  6.20  5.94  6.13  6.32 
               
Observations  6534  6537  9574  9551  9574  9576  9546 
               
Notes: Only the coefficients on height for the OLS and IV regressions are reported in the above table for people 
born between 1939 and 1955. t-statistics are reported in parentheses. Non-war countries: Spain, Switzerland, 
Sweden. Covariate set C is used in all models (see notes to Table 9 for the detailed list of covariates). Wave 
dummies and country dummies are included in all regressions. 
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APPENDIX 
 
Table A.1: Determinants of Height, Education and Occupational Choice using SHARE 
 
  Height (cm)  Years of Schooling  White Collar Job  White Collar Job 
         




    (14.27)  (6.37)  (3.91) 
Years of schooling        0.035
** 
        (33.42) 





  (5.55)  (16.24)  (20.52)  (16.76) 
Childhood health  0.082  0.037  -0.001  -0.002 
  (1.81)  (1.56)  (-0.35)  (-0.53) 
Age  -0.151
**  -0.245
**  -0.002  0.003 
  (-3.55)  (-11.47)  (-0.41)  (0.67) 
Age
2/100  0.013  0.120
**  -0.001  -0.002 






  (162.52)  (7.32)  (-13.66)  (-15.66) 





  (3.27)  (16.69)  (11.24)  (7.39) 




  (1.46)  (18.13)  (13.83)  (9.78) 





  (8.39)  (28.86)  (16.63)  (9.37) 
Parents smoked  -0.021  -0.103
*  -0.014  -0.012 
  (-0.22)  (-2.12)  (-1.92)  (-1.69) 





  (-2.77)  (-4.96)  (-4.07)  (-2.89) 
Parents have mental health problems  -0.736
*  0.133  -0.001  -0.005 
  (-2.45)  (0.89)  (-0.05)  (-0.23) 
Mother present at home  0.342  0.119  0.012  0.006 
  (1.37)  (0.92)  (0.62)  (0.32) 
Father present at home  0.334  0.165  0.017  0.011 
  (1.89)  (1.87)  (1.26)  (0.83) 




  (-1.88)  (-9.02)  (-11.50)  (-9.64) 
Dwelling with > 3 rooms  0.250
*  0.317
**  0.014  0.003 
  (2.50)  (6.14)  (1.74)  (0.37) 





  (-3.27)  (-4.22)  (-4.18)  (-3.20) 
In-between child  -0.134  -0.188
**  -0.011  -0.003 
  (-1.46)  (-3.88)  (-1.21)  (-0.37) 





  (-4.45)  (-11.61)  (-3.86)  (-2.21) 
Right handed  0.217  0.235
**  0.008  0.001 
  (1.63)  (3.52)  (0.65)  (0.07) 
         
Observations  54705  53265  28840  28840 
R-squared  0.511  0.369  0.249  0.299 
Notes: t-statistics are reported in parentheses together with the coefficients which are estimated using OLS only 
for natives. Height is in cm. Standard errors are clustered at the individual level. SHARE waves 1-3 are used 
covering the years 2002-2008 for 13 European countries. Wave dummies and country dummies are included in 
all regressions. 
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Table A.2: Pooled Country Regressions on Cognitive Outcomes: Subsample Analysis and Robustness Checks  
 
Coefficient on Height 

























  (9.50)  (8.77)  (2.60)  (8.60)  (6.93)  (7.40)  (10.96) 








  (7.83)  (7.34)  (2.58)  (7.79)  (6.90)  (6.64)  (8.82) 
Female sample  0.007
**  0.007





  (6.62)  (6.45)  (1.67)  (5.17)  (4.38)  (5.28)  (6.35) 








  (8.14)  (7.82)  (2.48)  (7.87)  (6.19)  (7.14)  (11.11) 
Aged >80 sample  0.017
**  0.012
**  0.002  0.051
**  0.013
**  0.008
*  0.001 
  (5.44)  (4.14)  (0.90)  (3.79)  (3.40)  (2.13)  (1.48) 
Immigrant sample  0.013
**  0.015





  (4.52)  (5.07)  (0.56)  (5.35)  (4.39)  (3.37)  (4.54) 








  (8.54)  (7.81)  (2.19)  (7.66)  (6.09)  (5.74)  (9.54) 
Wave 2 sample  0.006
**  0.006





  (4.40)  (4.19)  (1.67)  (5.99)  (4.58)  (5.86)  (7.33) 
Full sample (height from Wave 1)  0.008
**  0.008





  (8.50)  (7.72)  (1.82)  (7.15)  (5.87)  (6.04)  (9.60) 
Full sample (height from Wave 2)  0.006
**  0.005





  (4.18)  (3.95)  (1.89)  (4.79)  (3.72)  (4.38)  (5.73) 














































               
Notes: Each row replicates Table 4 for the corresponding sample and robustness analysis. t-statistics are reported in 
parentheses together with the coefficients which are estimated using OLS. Height is in cm. Standard errors are clustered 
at the individual level where appropriate. SHARE waves 1-3 are used covering the years 2002-2008 for 13 European 
countries. Wave dummies and country dummies are included in all regressions. 
 
 
Table A.3: IV-LATE Robustness Analysis for Greece 
 

















Covariates Set D:               
Height [IV = (born 1939-1947) 



















F-statistic in first stage  22.34  22.39  24.32  24.32  24.53  24.55  24.81 
               
Covariates Set E:               
Height [IV = (born 1939-1947) 



















F-statistic in first stage  21.73  21.77  23.46  23.50  23.67  23.69  24.00 
               
Covariates Set F:               
Height [IV = (born 1939-1947) 



















F-statistic in first stage  19.71  19.72  21.50  21.54  21.62  21.64  21.93 
               
Observations  6405  6406  9694  9676  9690  9691  9666 
               
Notes: Only the coefficients on height for the OLS and IV regression are reported in the above table for people born 
between  1939  and  1955.  t-statistics  are  reported  in  parentheses.  Non-war  countries:  Spain,  Switzerland,  Sweden. 
Covariates  Set  D:  age,  age
2,  male.  Covariates  set  E:  Covariates  Set  D  +  father’s  occupational  prestige  at  age  10, 
childhood health. Covariates set F: Covariates Set D + Covariates Set E + years of education. Country dummies and 
wave dummies are included in all regressions. 